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THE ANEMIAS: A RESUME* 
JoHN W. Howarp, M. D.,** 
Wilmington, Del. 

In order to evaluate properly and treat sat- 
isfactorily a case of anemia one should inves- 
tigate the causes and study the morphology. 
The presence of an anemia is first established 
by comparing the red cell count and hemoglo- 
bin in grams with the normal for the patient's 
age and sex. All too frequently, 12 grams of 
hemoglobin in a child is interpreted as anemia 
rather than normal. Similarly, physiologic 
alteration associated with the hydremia of 
pregnancy permits a hemoglobin to be normal 
at 11.0 grams. 


NORMAL VALUES 
(After Wintrobe) 












































Age Red cell count Hemoglobin 
(million per c.m.) (gm. per 100 c.c.) 

First day 5.1+1.0 19.5-+-5.0 
2- 3 days 5.1 19.0 
4.8 days 5.1 18.3-+ 4.0 
9-13 days 5.0 16.5 
14-60 days 4.7+-0.9 14.0+-3.3 
3- 5 months 4.5+-0.7 12.2+-2.3 
6-11 months 4.6 11.8 
1 year 4.5 11.2 
2 years 4.6 11.5 
3 years 4.5 12.5 
4 years 4.6-+-0.6 12.6 
5 years 4.6 12.6 
6-10 years 4.7 12.9 
11-15 years 4.8 13.4 
Adults: Females............... 4.8+-0.6 14.0+-2.0 

Males 5.4+0.8 16.0-+ 2.0 





By utilizing the red count, hemoglobin and 
in addition the volume of packed red cells 
(hematocrit) one ean then ealeulate the aver- 
age volume, hemoglobin content, and hemoglo- 
bin concentration of a single red cell. These 
absolute indices are free of the wide variations 
associated with the percentage indexes. Hav- 
ing these figures, it is then possible to classify 
anemia by morphology into macroecytie, nor- 
mocytic, or hypochromie microeytie types in- 
stead of primary or secondary. 


MORPHOLOGIC CLASSIFICATION 


Hypochromic 
Macrocytic Normocytic Microcytic 


Mean corpuscular 





hemoglobin .................. 30-52 27-32 14-21 
Mean corpuscular 

volume 95-160 80-94 50-71 
Mean corpuscular 

hemoglobin 

concentration .............. 28-38% 33-38% 21-29% 
Cell diameter 8-10 7- 8 6- 7 





eee 

*Read before the Medical Society of Delaware, Wil- 
mington, October 14, 1947. 
*Pathologist, Delaware Hospital. 


The rate of red cell formation may then be 
determined by a reticulocyte count, the num- 
ber of nucleated cells, stippling and poly- 
chromatophilia. The rate of red cell destrue- 
tion within the body is shown by the icterus 
index and urobilinogen in the urine. A gas- 
tric analysis, fragility test, coagulation time, 
clot retraction, and examination of the stool 
for occult blood often give further aid in a 
final evaluation. With these laboratory find- 
ines and a careful study of the history and 
physical examination, a cause will then be 
venerally suggested. A sternal puncture may 
clear a difficult diagnosis. 

The causes of anemia are classified by 
mechanism due to (1) altered production due 
to tailure or abnormality in hemopoiesis; (2) 
increased destruction due to excessive intra- 
vascular (hemolytic) blood destruction and to 
extravascular (hemorrhagic) blood loss; and 
(3) unknown causes. 

Nutritional factors essential for erythropoi- 
esis are well considered with the anemias due 
to altered production. 

Iron—Iron deficiency produces an anemia 
in which the red cells are produced in suffi- 
cient number but which are deficient in hemo- 
elobin. Figures on adequate iron require- 
ment vary, 15 mg. daily being considered aver- 
age. This amount generally can be obtained 
from the average mixed dietary. Rapid 
erowth, change at puberty, the menses, and 
pregnaney all demand more iron. Growing 
children utilize from 5 to 10 mg. daily and 
frequently fail to obtain sufficient dietary 
iron. Clinieally, the iron-responding anemias 
ure seen most commonly at the very times and 
in the same conditions that the iron demands 
are greatest. 

Copper—Copper may be essential in hemo- 
elobin formation, but if so, sufficient amounts 
are obtained from food and as a contaminant 
of iron salts. Earlier clinical studies which 
tended to demonstrate the value of copper 
have been uneonfirmed. Recent investigations 





131 





132 DELAWARE STATE MEDICAL JOURNAL 


have failed to substantiate the value of copper 
in the treatment of either the nutritional 
anemia of children or the hypochromiec ane- 
mias of adults. Workers favoring added cop- 
per recommend one part of copper to 25 to 50 
of iron. Other minerals have never’ been 
clearly proven necessary. 

Hemopoietic Principle—The work of Whip- 
ple, Minot, Murphy, and Castle has clearly 
shown that the hemopoietic substance present 
in liver is produced in a normal person by the 
interaction of an extrinsic factor present in 
food and an intrinsic factor, thought to be an 
enzyme or ferment, present in the gastro-in- 
testinal tract. Absence or diminution of this 
principle does not permit the proper matura- 
tion of megaloblasts, which then results in a 
macrocytic anemia. The low incidence of 
macrocytic anemia following total gastrecto- 
my does not discredit this theory as evidence 
is now accumulating to show intrinsic princi- 
ple present in other locations in the body. 

Vitamins—Vitamin C in eases of scurvy 
and nicotinic acid in pellagra have been 
shown to specifically increase erythropoiesis 
in these vitamin deficiency diseases. Vitamin 
C has also been shown in some instances to im- 
prove the absorption of iron. Vitamin K is 
specific for hypoprothrombinemia. 

The most outstanding advance in recent 
years has been the introduction of folie acid 
(L. Casei factor) in the treatment of macrocy- 
tic anemias. This vitamin, now available in 
synthetic form and known as pteroylglutamic 
acid has, in oral doses of 5 to 20 mg. resulted 
in dramatic clinical and hematologic response 
in deficiency syndromes associated with ma- 
erocytosis. It does not affect the neurological 
complications and currently, because of its ex- 
pense, should be used as an adjunct therapy to 
liver. When there is an allergy to liver ex- 
tract, since this is generally organ rather than 
a species allergy, folic acid offers another 
means of therapy. 

Internal Secretions—Thyroid deficiency is 
particularly associated with an anemia that 
cannot be cured solely by the administration 
of iron or the hemopoietic principle. Addi- 
son’s disease and multiglandular involve- 
ments are frequently accompanied with an 
anemia. 

A deficiency of these nutritional factors oc- 


JULY, 1948 


eurs (1) with faulty mtake (2) with deficient 
digestion (iron is assimilated with difficulty 
in the absence of HCl, particularly if amounts 
are small; large doses do not appear to be so 
intluenced ; the addition of HCl in therapy 
does not appear to increase the retention of 
iron with either high or normal intake of iron: 
the hemopoietic principle is only elaborated 
when the gastro-intestinal tract contains the 
intrinsic factor) ; (3) with intestinal diseases, 
intestinal hurry, and arteriosclerosis where 
there is a marked delay in absorption; (4) 
with liver damage and resultant failure of 
storage of the hemopoietic principle; (5) with 
endocrine deficiency. 

The hemopoietic system fails to utilize nutri- 
tional factors when it is itself diseased from 
sepsis, invasion of tumorous growths, in ar- 
teriosclerosis, and when damaged by poisons. 
These facts, frequently explain why many 
supposedly adequately treated cases fail to 
respond. 

Combining all these factors it is possible 
then to classify the anemias by cause and 
morphology. 


ALTERED PRODUCTION DUE TO DEFICIENCY 


Disease Deficiency Morphology 





Pernicious anemia 
Tropical nutritional Hemopoietic 


Hyperchromic 
principle i 


_ anemia macrocytic 
Diphyllobothrium la- . 
tum infestation 
“Goat milk anemia’”’ 





Hypochromic 


Idiopathic hypochro- 
macrocytic 


mic anemia 
Chlorosis Iron 
Nutritional anemia in 
infancy 





Anemias of pregnancy (a) iron _ If (a) hypochromic 
ue (b) hemopoietic normocytic or 
Idiopathic steatorrhea inci 


= or microcytic 
Gastric carcinoma oth 


Gastro-intestinal If (b) hyperchromic 
operations macrocytic 
Gastro-intestinal 
fistula 
Cirrhosis of liver Failure to store 
Yellow atrophy 





Faulty diet Proteins 


Failure of absorption Hypochromic nor- 


mocytic—rarely 








Myxedema Thyroxin microcytic 
Thyrotoxicosis 
Scurvy Vitamin C 


a 





Macrocytic hyperchromic anemias occur 
where there is some deficiency of the hemo- 
poietic principle. Pernicious anemia is the 
most common macrocytic anemia and must be 
considered first until proven otherwise. It 
occurs in middle life and is due to a deficiency 
of the intrinsic factor in the gastro-intestinal 
tract. The anemia varies but is usually se- 
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vere. There is always some functional abnor- 
mality of the gastro-intestinal tract with 
absence of free hydrochloric acid following 
histamine. In most cases there are peripheral 
blood changes characterized by macrocytosis, 
high hemoglobin and cell volume, and normal 
unit cell hemoglobin concentration. Platelets 
are often low and there may be a neutropenia 
with a predominance of old forms. The pres- 
ence of hyperbilirubinemia indicates the ex- 
tent of hemolysis. In 80 per cent of the cases 
there is some degree of nervous system involve- 
ment. Therapeutically there is a proportion- 
ate reticulocyte response to specific therapy. 

Tropical nutritional anemia is another form, 
which, however, is usually only seen in the 
tropics. It occurs as a result of absence of the 
extrinsic factor from food. Diphyllobothrium 
latum (fish tapeworm) infestations rarely 
cause a Macrocytie anemia. Goat milk anemia 
occurs occasionally and is from a deficiency of 
the extrinsic factor in the milk. 

Hypoechromie microcytie anemias occur 
when there is an iron deficiency. Idiopathic 
hypochromie (achlorhydric) anemia occurs in 
middle aged women as a combination of fae- 
tors—food intake, achlorhydria, and chronic 
hemorrhage. In addition to the classical signs 
and symptoms of anemia, there is often an 
atrophie glossitis usually without soreness, di- 
gestive disorders, spooning of the nails, pares- 
thesias, and dry inelastie skin. When associa- 
ted with web-like processes in the esophagus 
there is dysphagia (the Plummer-Vinson syn- 
drome). The blood picture is characterized 
with small cells insufficiently stocked with 
hemoglobin. When adequately treated with 
iron there is frequently a typical reticulocyte 
rise which reaches a maximum in about 10 
days, particularly in those patients with low 
hemoglobin. 

Chlorosis, a disease of young women, is al- 
most unheard of today due chiefly to the fact 
that more accurate studies and diagnoses are 
made today. It is entirely due to inadequate 
iron intake. Nutritional anemias of infancy 
are frequently from iron deficiencies due to 
prematurity or failure of adequate iron intake. 

Other deficiency anemias may result from 
insufficient iron, the hemopoietic principle, 
or both. The morphology varies depending on 
the dominant deficiency. Anemias of preg- 
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naney result from dietetic deficiencies, disor- 
ders of gastric secretion (often temporary), 
deficient absorption, and increased demand for 
iron. Research has shown that patients with 
deficient vitamin B in their diet invariably 
developed an anemia which was quite charac- 
teristic of macrocytic anemia, although the 
gastric acidity remained unchanged.  Brew- 
ers yeast or liver extract produced relief from 
all characteristic changes. Sprue is a chronie 
deficiency disease occurring chiefly in the 
tropies and is characterized by foamy diarrhea 
and symptoms of anemia. The deficiency is 
probably due to failure of absorption. Idio- 
pathie steatorrhea with the passage of stools 
containing fat occurs with and without diar- 
rhea. Malabsorption in this disease causes a 
complexity of anemia types. Gastric earci- 
noma and gastric lesions may cause macrocytie 
anemias but this type rarely occurs. When 
present they are characterized by not being 
so symptomless as in pernicious anemia. Ex- 
tensive liver disease as is seen in cirrhosis and 
yellow atrophy oceasionally causes an anemia 
because of deficient storage. 

Hypochromie normocytie and rarely micro- 
eytiec anemias are seen with faulty diets and 
when there is failure of absorption. In each 
case a deficieney of protein is chiefly respon- 
sible. Seurvy and abnormal function of the 
thyroid gland with thyrotoxicosis also fall in 
this group. It is frequently the story that 
when other measures have failed a basal meta- 
bolie rate will offer the key to proper therapy. 


ALTERED PRODUCTION DUE TO TOXICITY 





Disease Toxicity Morphology 
Syphilis 
Acute & chronic Marrow unable Hypochromic, 
infections to utilize hema- normocytic, or 
tinics microcytic 
Chemical poisons 
Nephritis 
Roentgen ray & 
radium 


Von Jaksch’s anemia 
Splenic anemia 





When the marrow is unable to utilize hema- 
tinies as in syphilis, acute and chronie infeec- 
tions ineluding rheumatie fever, streptococcic 
infections, ete.; chemical poisons such as lead, 
arsenic, mereury, and iodine; nephritis; roent- 
gen-ray and radioactive substances; anemia 
pseudolukemica infantum( Von Jaksch’s ane- 
mia with splenomegaly, hepatomegalia, anemia 
of the erythroblastie type, and leukocytosis 
with immature cells in young children) ; and 
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splenic anemia, a hypochromic anemia is 
usually produced. 
ALTERED PRODUCTION DUE TO MARROW 


DISTURBANCE 
‘(Myelophthisic Anemias) 





Disease Cause Morphology 

Leukemia Mechanical ? Hypochromic 
normocytic 

Osteosclerosis Unknown 
Neoplasms of marrow May be dis- In leukemia 
Gaucher’s Disease turbed may be hyper- 
Hodgkin’s Disease metabolism chromic macro- 
Erythroleukemia cytic 





GOseood has shown with marrow cultures 
that part of this type of anemia may be due 
to phagocytosis of erythrocytes. Marrow re- 
placement and disturbed metabolism may also 
play a part. Malignant tumors, contrary to 
popualr opinion, usually do not result in an 
anemia unless they bleed, invade the marrow, 
or become infected. Included in this group 
are the leukemias, osteosclerosis (Albers- 
Schonberg disease in its earlier stages), neo- 
plasma of the marrow, osteomyelitis, xantho- 
matosis (Hand-Schuller-Christian disease), 
Giaucher’s disease, Niemann-Pick’s disease, 
Hodgkin’s disease, and erythroleukemia (polv- 
evthemia terminating in leukemia). These 
diseases generally cause a hypochromic nor- 
mocytic anemia, although oceasionally in leu- 
kemia a macrocyti¢c anemia occurs. 


ALTERED PRODUCTION DUE TO MARROW 
EXHAUSTION 


(Hypoplastic-Aplastic Type) 





Disease Cause Morphology 
Primary aplastic Unknown Normochromic 
normocytic 
Secondary aplastic Multiple poi- 
sons, blood Normochromic 
loss, roentgen normocytic 


ray, etc. 





Aplastic anemias from unknown causes or 
secondary to bone marrow poisons such as 
benzol, arsenic, roentgen ray, radium, over- 
whelming infections, and more recently asso- 
ciated with tridione, trinitrotoluol, atabrine, 
stovarsol, and estradiol benzoate have current- 
ly seemingly been more common than expect- 
ed. Many cases occur as pancytopenias, while 
a few appear more selective and do not show 
an over all failure of marrow due to matura- 
tion arrest or apiasia. 
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INCREASED DESTRUCTION DUE TO HEMORRHAGE 




















Disease Cause Morphology 
Acute 
Traumatic Injury 
Thrombocytopenic Decrease in 
purpura platelets 
Hemophilia Increase in anti- Hypochrornic 
thromboplastin? normocytic 
Hypoprothrombin- Vitamin 
emia metabolism 
Pseudohemophilia Hereditary 
Acute leukemia 
Chloroma Myelophthsic 
Chronic 
Hookworm, etc. Injury Low mean corpus- 
cular hemoglobin 
concentration 
Hypochromic nor- 
mocytic 


ee 





These extravascular anemias_ should be 
properly classified to facilitate therapy. Here 
the failure of clot retraction suggests deficient 
platelets and a prolonged coagulation time, a 
hemophilia. In recent years the utilization 
of the prothrombin time has further classified 
anemias arising from a hypoprothrombinemia 
including obstructive jaundice, hepatitis, 
chronic diarrhea, pregnaney, dietary deficien- 
cies, and hemorrhagic disease of newborn. 


INCREASED DESTRUCTION DUE TO HEMOLYSIS 














Disease Cause Morphology 

Hemolytic jaundice Hereditary 
Sickle cell anemia Hypochromic 
Favism normocytic 
Paroxysmal hemo- Syphilitic 

blobinuria 
Paroxysmal nocturnal Altered pH 

hemoglobinuria 
Malaria 
Oroya fever Infection Hypochromic 
Gas bacillus normocytic 
Streptottic sepsis 
Leishmania infantum 
Lederer’s anemia Unknown 
Incompatible blood _ennaen Hypochromic 
Erythroblastic anemia h normocytic 
Poisons: Snake venom, Toxic 





saponin, phenyl- 
hydrazine, burns, 
sulfanilamide, ni- 
trites, sulfapyridine, 
potassium chlorate, 
etc. 





These anemias consist of a group in which 
the essential pathologic process is an exces- 
sive intravascular destruction of red_ cor- 
puscles. Recent work has enlarged the heredi- 
tary group to include the spherocyte, target- 
oval (Mediterranean) and target-sickle (sickle 
cell) types. The acquired types consists of 
those resulting from infection, chemicals, tox- 
ins, hemolysins or parasites. Paroxysmal noc- 
turnal hemoglobinuria is a curious disease re- 
sulting from a change of serum pH during the 
night due to lower Co, exeretion. Erythro- 
blastic anemia of newborn and incompatible 
blood anemias result from hemolytic antibod- 
ies which are foreign to the patient. 
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TREATMENT 

In treating anemias regardless of type the 
underlying cause must be corrected to insure 
adequate results from any specific therapy. 

Macrocytic anemuas are specifically bene- 
fited with adequate liver therapy. In emer- 
gencies, transfusions are needed and _ iron 
must be administered when there is an asso- 
ciated iron deficieney. Hydrochloric acid is a 
good stomachie and is sometimes of value in 
the later stages of treatment where there is 
dyspepsia, vomiting and diarrhea. The dosage 
of liver is ‘‘enough for the given case.’’ The 
initial dose should be the equivalent of 30 
U.S.P. units intramuscularly daily until the 
reticulocyte peak is reached (7-10 days). The 
dosage may then be reduced to three times a 
week until the hemoglobin and red count are 
normal, and when a maintenance level is es- 
tablished. Infection, arteriosclerosis, and neu- 
rologic involvements frequently require more 
intensive treatment. All preliminary treat- 
ment should be intramuscular, a form that 
has generally proven most economical and 
efficacious. Maintenance therapy with less 
concentrated liver extract is advantageous. 

When an individual is found allergic to 
liver extract one may change the brand, al- 
though frequently the allergy persists sug- 
gesting organ rather than species sensitivity. 
Utilization of folie acid therapy has offered a 
new solution to this whole problem of sensi- 
tivity. In general folic acid therapy given 
orally in 5-20 mg. doses should complement 
liver therapy, rather than replace it. Some 
reports indicate the combined treatment as 
superior but the cost of folie acid does not 
justify its routine use at present. 

Hypochromic microcytic anemiaas are treat- 
ed with iron and transfusions. These, to- 
gether with an elimination of the underlying 
cause are the only effective measure of ther- 
apy. The use of a bewildering number of 
compounds, frequently containing but traces 
of iron, seldom does more than inerease the 
cost of therapy. I*errous sulphate for adults 
and elixir ferrous sulphate or saccharated fer- 
ous carbonate for children offers the most effi- 
clent measures to combat iron deficiency. Ade- 
quate therapy in a severe anemia will produce 
a reticulocyte response not unlike that seen 
with liver in macroeytie deficiency states. 
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Vitamin C and thyroid are indicated if there 
is a specific want and often explain the reason 
for a refractory anemia. 

DISCUSSION 

Dr. Doucutas M. Gay (Wilmington): To 
one interested especially in pathological anat- 
omy, the blood and bone marrow are best 
thought of as a tissue, differing in general 
character from other tissues only in that it ex- 
ists in a fluid phase. Like other tissues the 
anatomical structure is best studied by micro- 
scopic examination. Blood is unique in the 
ease with which biopsy is accomplished. Suit- 
able material is obtained simply by punctur- 
ing any portion of the body. The bone mar- 
row, on the other hand, presents a difficulty 
not inherent in tissues approachable by direct 
vision and biopsy material is subject to the 
possibility of not being representative. Like 
aspiration biopsy of the breast, lymph nodes, 
ete., suecess of bone marrow biopsy depends 
equally on the skill of the operator and the 
experience of the pathologist. 

The blood and bone marrow, unlike other 
tissues, more often than not reflect in a gen- 
eral way pathologie change in other systems of 
the body. One must, therefore, use the blood 
and marrow examinations as integral building 
blocks which may be fitted to the history and 
physical examination to create a mosaic in 
which the clinician may recognize the picture 
of a disease entity or a deficiency. 

One encounters difficulty in attempting to 
classify the diseases characterized by anemia. 
The classification may be based, first, on the 
fundamental conception of deficient produc- 
tion of red cells, excessive blood loss or exces- 
sive blood destruction; second, on the patho- 
logical appearance of the blood, exhibited by 
changes in size, shape and hemoglobin content 
of the red cells; or, third, on the etiology. 

Dr. Howard has discussed the problem from 
all of these viewpoints and has made the very 
practical point that once the cause of an ane- 
mia is found, treatment can usually be help- 
ful. 

Dr. CHARLES Levy (Wilmington): I had 
hoped I might have something to add, or at 
least have had something to say in this dis- 
cussion of anemias, but I feel we all agree 
that Dr. Howard has given an all-inclusive, 
excellent paper on the anemias. ° 








136 DELAWARE STATE MEDICAL JOURNAL 


Most of us can remember years ago the orig- 
inal classification of the primary and second- 
ary types. Then other types of classification 
came about, and I think one recent one by 
Hottenberg classifies the anemias first on the 
deficiencies, including iron and antipernicious 
anemia principle; secondly, the injury to 
bloodmaking organs, including the toxic faec- 
tors of roentgen ray and radium, the marrow 
displacement in leukemia and Gaucher’s dis- 
ease, which is as you know a disturbance in 
the lymphoid metabolism; and thirdly, in the 
general classification of Hottenberg we have 
the themolsis. 

This classification that Dr. Howard brought 
out I feel is probably the best, because we 
have here as the basis the size and the hemo- 
globin content of the red corpuscles. As a 
matter of fact, it is much better for the clini- 
clan because of the ease in treatment, the 
hyperchromatie macrocytice types being treat- 
ed with the antianemia principle, and the 
hypochromatie microcytic type being treated 
with the deficiency factors noted, especially 
iron. 

I feel that the most recent addition to the 
medical armamentarium in the treatment of 
anemias has been the synthesis of folie acid. 
It took fourteen years of research by various 
investigators to isolate and then to synthesize 
this substance. The nutritional factor of bac- 
teria, the vitamin LC, and finally the vitamin 
M used in investigation with monkeys, all 
these factors seem to have the same physiolog- 
ical effect as this new folic acid which has now 
been synthesized and is known as the pteroylg- 
lutamie acid. 

I want to add here that I see no reason for 
many of the new preparations on the market 
which give us a group prescription, you might 
say. We all know that iron is not the defi- 
ciency in the anti-pernicious anemia disease 
factors. We also know that folic acid is not 
necessary in your hypochromatic types, so my 
plea here is to be more specifie in your ther- 
apy. : 

As a final note, I will say first that we must 
determine the type of anemia, is it the macro- 
eytic, is it the normacytic, or is it the micro- 
eytic hypochromatic; and secondly, we must 
determine the cause of the anemia, and we had 
a good illustration on the chart of the various 
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causes. Every anemia has a cause, and only 
when the mechanism of the cause is recognized 
can proper therapy be instituted. 





PATENT DUCTUS ARTERIOSUS: 
REPORT OF A CASE WITH 
SURGICAL CARE 


JAMES EF. FLANDERS, M. D.,** 
J. RicHaARD DurHAM, M. D.,*** 
Wilmington, Del. 

Patent ductus arteriosus is a congenital 
cardiovascular defect which arises from the 
sixth left primitive aortic arch. During fetal 
life it serves as a passageway for blood leav- 
ing the pulmonary artery and flowing to the 
aorta where it passes on to the placenta for 
oxygenation. During the first week of life the 
ductus arteriosus normally loses its function 
and disappears as venous blood then flows to 
the lungs to be oxygenated. The mechanism 
by which this duct fails to close is believed to 
result from anoxemia of the vessel, which 
causes a progressive ischemic degeneration 
similar to the fundamental changes in arterio- 
sclerosis elsewhere in the body’. The pres- 
sure in the aorta being greater than that in the 
pulmonary artery results in an arteriovenous 
shunt and, for this reason, cyanosis does not 
occur in an wuneomplicated patent ductus 
arteriosus. 

Because this condition is now amenable to 
surgery, accurate diagnosis is necessary. It is 
a fairly common defect and, according to 
Bureh and Reaser’, constitutes about 24 per 
cent of all congenital cardiae anomalies. Pat- 
ent ductus arteriosus occurs about twice as 
frequently in females as in males. 

Since Gross and Hubbard reported the first 
successful ligation of a patent ductus arterio- 
sus in 1939°, the operation for this congenital 
vascular anomaly has now been performed in 
hundreds of cases, and its value well estab- 
lished. Because recanalization occurs in ap- 
proximately 10 per cent of cases following li- 
gation, some surgeons have advocated cutting 
the ductus when possible and carefully sutur- 
ing the cut ends. 

According to Levine‘*, the purposes of the 
operation are: to prevent the subsequent de- 
velopment of bacterial endocarditis, which 





*From the Department of Cardiology, Delaware Hos 
pital. 
**Resident in Medicine, Delaware Hospital. 

***Associate in Medicine and Cardiology. Delaware 
Hospital. 
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complicates from 25 to 40 per cent of cases of 
patent ductus arteriosus, to prevent the retar- 
dation of mental and physical development, 
and to improve the circulatory efficiency when 
evidence of cardiac insufficiency exists. 

With greater experience in cardiae surgery 
among thoracic surgeons and with expert an- 
esthesia the mortality rate in the surgical 
treatment of patent ductus arteriosus has been 
reduced by almost 50 per cent. In one report’, 
among 343 uninfected patients who had a liga- 
tion of the patent ductus, the mortality rate 
was 4.9 per cent; and among 88 patients who 
had infected ducts, it was 28.4 per cent. This 
was compared to a previous report in 1942, in 
which the mortality rate in the uninfected 
cases was 8.5 per cent, and the rate in the in- 
fected eases was 50 per cent. 

According to Levine and Geremia® the 
classical ‘‘ machinery murmur’”’ in the pulmon- 
ary area is fairly characteristic of patent duc- 
tus arteriosus; however, the murmur heard in 
this condition may have no machinery quality. 
Generally the murmur is continuous and its 
systolic component is crescendo and the dias- 
tolie component decrescendo, and in no in- 
stance is the diastolic component reported as 
louder than the systolic. Usually an apical 
systolic murmur is heard on auscultation. 

Postoperatively, a slight pulmonic systolic 
murmur may persist for as long as fifteen 
months and is not to be considered as evidence 
of recanalization. The persistence of basal 
systolic and diastolic murmurs may indicate 
recanalization of the duct, the presence of sub- 
acute bacterial endocarditis of the aortic 
valve, or other congenital abnormality. 

A palpable thrill is usually present which is 
always systolic and may be continuous 
throughout the cardiae cycle. It is generally 
best felt in the second left intercostal space, 
but may be palpable over most of the precor- 
dium in thin-chested individuals. 


The blood pressure usually reveals a wide 
pulse pressure proportional to the duet size, 
with an elevated systolic pressure and a rela- 
tively low diastolic pressure. 

The electrocardiogram is not characteristic, 
is usually normal but may reveal either left or 
right axis deviation. Large biphasic QRS 
complexes have been reported. 
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Case REPORT 
The following case is typical of patent due- 
tus arteriosus, with surgical cure. 


M. L., a four year old colored female, was 
sent to the Cardiae Clinie of the Delaware 
Hospital 2/17/48 for study after a cardiac 
murmur was heard at a ‘‘ Well Baby’’ Clinie. 
The patient had no complaints. 


The history obtained from the father reveal- 
ed that the child’s birth was spontaneous fol- 
lowing an uneomplicated pregnancy. At birth 
the infant appeared normal and weighed 7 
pounds 4 ounces. Feeding, growth, and de- 
velopment followed a normal pattern and the 
child has never been ill except for an ‘‘occas- 
ional cold.’’ It was stated, however, that the 
patient voluntarily restricted her activity as 
she appeared to become fatigued easily. The 
mother did not have measles during pregnancy 
and at no time since birth has the patient been 
cyanotie. 

The physical examination revealed a non- 
cvanotie colored female child weighing 37 
pounds, height 4014 inches, blood _pressure 
115/64, temperature 99°F'., and pulse 84 per 
minute. The patient did not appear ill. 

The significant physical findings were con- 
fined to the chest, where a heaving cardiac 
apex impulse was noted on inspection. On pal- 
pation a prominent thrill was in evidence 
throughout the cardiae cycle and over the 
whole precordium, best felt in the third left 
intercostal space just to the left of the sternum. 
On auscultation a classical machinery mur- 
mur with a grade IV systolic component was 
heard over the whole precordium, loudest in 
the third left intercostal space, and obseuring 
the heart sounds in other areas. This same 
murmur was heard in the intereapsular area 
with diminished intensity. On _ percussion 
there was moderate cardiac enlargement to the 
left. The lungs were clear to auscultation and 
pereussion. The remainder of the physical ex- - 
amination was not contributory. 

Fluroscopy revealed moderate cardiac en- 
largement to the left, prominence of the pulmo- 
nary artery, and a ‘‘hilar dance.’’ 

The X-ray (Fig. 1) revealed marked bulg- 
ing of the pulmonary artery, with increased 
vascular markings in both hilar regions. The 
eardio-thoracie ratio was 10.6/17.5 em. 

° 
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Fig. |. Pre-operative chest x-ray 2/18/48. Note 
fulness in region of pulmonary artery and hilar con- 
gestion. CT ratio 10.6/17.5 


The electrocardiograph (Fig. 2) showed a 
prominent S-I with a tendency to biphasic 
complexes in all limb leads. 

The remainder of the laboratory studies 
were within normal limits except for a moder- 
ate anemia. 

The patient was felt to be a suitable candi- 
date for eardiae surgery and was admitted to 


Fig. 2. Post-operative chest x-ray 5/25/48. Note 
decrease in pulmonary artery region and lessening of 
hilar vascularity CT ratio 9.5/17.5 


the University of Pennsylvania Hospital, 
April 12, 1948 with a diagnosis of patent duc- 
tus arteriosis, which was obliterated April 18, 
1948, and the patient discharged May 2, 1948. 


On May 11, 1948 she was again seen in the 
Cardiae Clinie of the Delaware Hospital at 
which time physical examination revealed a 
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pulse pressure of 30 mm. Hg. as compared to a 
pulse pressure of 50 mm. Hg. prior to surgery : 
the cardiac thrill and machinery murmur had 
completely disappeared. No cardiac murmurs 
were heard on auscultation. 

Postoperative x-ray of chest (Fig. 3) showed 
a considerable decrease in heart size, with a 
eardio-thoracic ratio of 9.5/17.5 em. There 
is less hilar congestion. 
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Fig. 3. Pre-operative EKG 2/19/48. Note biphasic 


QRS complexes in limb leads. 


Postoperative electrocardiograph (Fig. 4) 
revealed a decrease in the amplitude of the bi- 
phasic QRS complexes in the limb leads with 
no specific T wave changes. Since only a few 
weeks have elapsed since surgery, further 
changes are expected both in the electrocardio- 
eraphie and roentgen studies. 

According to the parents, the child has been 
much more active since the operation and her 
exercise tolerance has increased greatly. The 
patient is asymptomatic. 

Summary: That all cases of patent ductus 
arteriosus should be treated surgically is a 
moot question at the present time. 


Many thoracic surgeons believe that all 
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Note de- 


Fig. 4. Post-operative EKG, 5/13/48. 

crease in biphasic character of QRS complexes in 

limb leads. T wave changes non-specific and prob- 
ably transient in nature. 


‘“ducts’’ should be ligated (or sectioned) re- 
gardless of cardiac embarrassment or stunted 
erowth. 

Certainly there is no argument concerning 
the necessity of surgical treatment in infected 
ducts, stunted growth or cardio-cireulatory 
embarrassment of any degree. 

In the presence of small asymptomatic pat- 
ent ducts accidentally encountered in young 
adults (or older), we believe present operative 
mortality probably outweighs the chance of 
complication. There may occasionally be an 
exception to this general rule. 

BIBLIOGRAPHY 


l. Blumenthal, L. S.: Pathologic Significance of the Duc- 
tus Arteriosus, Arch. Path., 44: 372, 1947. 


2. Burch, G. E. and Reaser, P.: A Primer of Cardiology, 
Lea and Febiger, 1947. 


3. Gross, R. D. and Hubbard, J. P.: Surgical Ligation of 
a Patent Ductus Arteriosus; Report of a First Successful 
Case, J. A. M. A., 112: 729, 1939. 


4. Levine, S. A.: Clinical Heart Disease, 3d Edition. 
Philadelphia: W. B. Saunders Co., 1947. 


or 


Shapiro, M. J.: Modern Concepts of Cardiovascular 
Disease; Recent Advances in Surgical Treatment of 
Patent Ductus Arteriosus. Jour. Amer. Heart Asso., 
16: 1947. 


6. Levine, S. A. and Geremia, A. E.: Clinical Features 
of Patent Ductus Arteriosus with Special Reference to 
Cardiac Murmurs, Am. J. Med. Sci., 213: 385, 1947. 


DELAWARE STATE MEDICAL JOURNAL 139 


THE CLOTTING MECHANISM: 
Its Clinical Application 
Hautvey E. Marx, M.D., Ratpo M. WEAvER, 
M.D.,* ALLSToN Morris, M.D., and JAMES 
FLANDERS, M. D., ** 
Wilmington, Del. 

The phenomenom of blood clotting was first 
reported by Malpighi in 1666, when he observ- 
ed a mass of white strands remaining after a 
blood clot had been washed. The mechanism 
was studied through the intervening years 
until 1904 when Morawitz, Fuld and Spiro 
successfully combined the previous knowledge 
and gave us the working formula for coagula- 
tion which has been in use ever since. 

I. Prothrombin+Ca+Thromboplas- 
tin=Thrombin 
II. Fibrinogen+ Thrombin=Fibrin 

Numerous hypotheses have been advanced to 
replace this simple formula on the basis of 
electrical charges and colloidal chemistry. 
However, this classical formula has never been 
disproven and like Ehrlich’s theory of anti- 
body tormation it gives us a working basis on 
which to begin in our reasoning in the study 
of the clotting mechanism and its disorders. As 
noted, there are several factors at work in the 
equation which will be discussed separately. 
We shall begin with the second formula first. 
Fibrin is formed almost exclusively from fi- 
brinogen, which is a protein of the plasma and 
is produced in the liver. Fibrinogen has a mole- 
cular size which is slightly larger than albumin 
and a normal value of 200 - 600 mg%. In the 
formation of fibrin the action of the thrombin 
is probably enzymatic, with fibrinogen a 
rather passive partner in the mechanism. 
Kagle has shown that a purified preparation 
of thrombin can coagulate over 200 times its 
own weight of fibrinogen. Snake venom, 
which has a thrombin-like activity can coagu- 
late over 60,000 times its own weight of fibrin- 
ogen. Fibrinogen is a colloidal solution which is 
changed by the enzyme action of thrombin to a 
gel which microscopically shows a erystalline- 
like structure. Except in the very rare ab- 
sence of fibrinogen there is no disorder of eclot- 
ting which can be attributed to deficiency of 
fibrinogen. 

Thrombin is formed by the union of pro- 
thrombin, calcium, and thromboplastin. Pro- 
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thrombin is a protein formed in the liver and 
is the actual precursor of thrombin. A fixed 
amount of prothrombin yields a constant 
amount of thrombin irrespective of an excess 
of platelets (thromboplastin) or calcium. Vit- 
amin K, the anti-hemorrhagie vitamin, is con- 
sidered to be necessary for the formation of 
prothrombin. Vitamin K is thought to be 
formed in the intestines by the action of bac- 
teria on its precursor and is absorbed only in 
the presence of bile salts. 

Calcium is present in the blood in two forms, 
free and bound or ionized and non-ionized. 
Most of the non-ionized calcium is bound to the 
serum protein. Since the discovery in 1890 that 
the removal of calcium will prevent the clot- 
ting of the blood and that recalcification will 
restore normal clotting, the indispensibility of 
calcium in the clotting mechanism has been un- 
questioned. Three times the amount of oxalate 
necessary to remove the ionized calcium must 
be added to prevent clotting. This is because 
as ionized calcium is removed, more and more 
of the bound calcium is ionized. It has been 
postulated that active prothrombin exists in 
a prothrombin calcium union, and removal of 
the calcium from the complex inactivates it. 


In addition to calcium, thromboplastin is 
necessary for the activation of prothrombin. 
Thromboplastin is found in platelets and 
various tissue extracts. There are two 
schools of thought on the mechanism 
of the activation of prothrombin _ by 
thromboplastin. One is that the action is 
enzymatic, and the other is that it is chemical. 
There are experiments to support each theory 
and just what the subtle mechanism is makes 
little difference for practical purposes. Throm- 
boplastin, in the clotting mechanism, is large- 
ly derived from the platelets. The platelets 
are formed from cells in the bone marrow eall- 
ed megakaryocytes and number about 250,000 
per cu. mm. In addition to supplying thrombo- 
plastin the platelets have several other vital 
functions which are necessary to hemostasis. 
It must be noted that there is a difference be- 
tween physiologic hemostatic clot and a elot 
made in the test tube by adding the various 
factors in our formula in the pure state. First, 
the test tube clot will not adhere to the side 
of the tube and secondly it will not retract. 
These phenomena are vital to hemostasis and 
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are functions of the platelets in addition to 
supplying thromboplastins. Thus the plate- 
let has at least three functions: the adhesive 
or gluing effect, the supply of thromboplastin, 
and clot retraction. Platelets adhere to each 
other and with rough or foreign surfaces, thus 
they glue the clot to the vessel wall. Some of 
the platelets swell and burst and tiny spherules 
are emitted. A strand of fibrin has been ob- 
served following the path of these tiny parti- 
cles. This is due to the release of thrombo- 
plastin. When coagulated blood is ailowed to 
stand the clot contracts and squeezes out ser- 
um. This occurs in about 18 hours and is re- 
ferred to as normal clot retraction. In most 
eases clot retraction is proportional to the 
number of platelets. This clot retraction is of 
great importance in the sealing of the cut ves- 
sel. This property is due to the attachment 
of platelets to the various fibrin strands caus- 
ing kinking and bending in them and retrae- 
tion of the clot, and pulling together of the 
vessel walls. Vessel spasm also is of great 
importance in hemostasis. It is well known 
that when vessels are injured or cut, they re- 
tract and contract. Extracts of platelets and 
fresh serum cause constriction of vessels in 
vivo and in vitro. However, in individuals 
with a deficiency of platelets this retraction 
does not take place. It may be postulated then 
that platelets are responsible for vaso-constric- 
tion. There is evidence that the active princi- 
ple is histamine. However, the experimental 
evidence is not clear cut as to the exact mech- 
anism. 

The role of capillary dysfunction is fre- 
quently incorrectly associated with abnormal- 
ities in the clotting mechanism. In some forms 
of purpura it is true that there is often an ad- 
ditional defect in capillary fragility, but it is 
important to understand that this is unrelated 
to the clotting mechanism. The fundamental 
defect seems to be a weakness of the eapillary 
wall, or intracellular cement substance which 
allows escape of either whole blood or serum 
into the tissues. Several theories have been 
suggested to account for this abnormal weak- 
ness and histamine, bacterial toxin, Vitamin C 
deficiency and neurologic disorders have been 
blamed. However, the issue is still clouded 
and a combination of factors may be respon- 
sible. 
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ANALYTICAL TEsts OF HEMostTaATIC FUNCTION 

In determining the analytical values of the 
factors involved in the clotting mechanism, 
five laboratory tests are commonly used. They 
are, bleeding time, coagulation time, clot re- 
traction, prothrombin time, and platelet count. 

Bleeding time is defined as the duration of 
bleeding from a small skin eut. It is primarily 
a measure of capillary response to injury as 
the most important factor in the spontaneous 
stoppage of bleeding from a small cut is the 
constriction of the capillaries. 

In Duke’s method for determination of 
bleeding time a cut 2 to 3 mm. deep is made in 
the lobe of the ear or finger and the blood elot- 
ted by filter paper every 30 seconds until no 
more drops appear. The normal value is 2 to 4 
min. In the Ivy method the same procedure 
is done on the forearm while a blood pressure 
cuff on the upper arm is inflated to 40 mm. 
Hg. The normal value is 2 to 6 minutes. 

Coagulation time, or clotting time, measures 
the clotting of blood in the absence of tissue 
factors. It is not a specific test for it fails to 
distinguish between the various factors which 
may alter the coagulation time. <A delayed 
coagulation time may be the result of an un- 
compensated decrease of the coagulants, as ¢ 
reduction of prothrombin, platelets or fibrino- 
gen; or an uncompensated increase in the anti- 
coagulants, as anti-cephalin or with the ad- 
ministration of anti-coagulant drugs. 

Numerous tests have been devised for the 
measurement of coagulation time. All are 
subject to error from technical difficulties. An 
atraumatic puncture and careful transfer 
of blood from syringe to test tube are essen- 
tial. In Howell’s method and Lee and White’s 
method, blood is obtained by venipuncture and 
placed in dry tubes, 21 mm. in diameter for 
the former and 8 mm. in diameter for the 
latter. The tube is inverted from time to 
time, the end point being the moment when 
the clot is firm enough to prevent flow of 
blood when the tube is inverted. Normal value 
of the Howell method is 20 to 40 min. at room 
temperature ; that for Lee and White’s method 
is 5 to 10 minutes at 37° C. A simple test is 
the capillary tube test which utilizes tubes 1 
mm. in diameter which are filled with blood 
from a skin puncture. Every 30 seconds a 
small piece of the tube is broken off. Coagula- 
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tion is recognized by the fibrin thread seen 
suspended between the separated fragments 
of the tube. Normal value of this test is 2 to 
) minutes. The eapillary tube test is the least 
accurate because of the presence of tissue 
juice. However, it is a useful screening pro- 
cedure. 

Clot retraction is the condensation of the fib- 
rin coagulum with the expression of serum 
and occurs thru the action of the platelets. 
When the number of platelets is diminished to 
20,000 or less, retraction is usually defective 
or absent. Retraction may be defective in the 
presence of marked hypoprothrombinemia. A 
qualitative defect in platelets also results in 
prolonged clot retraction. Acceleration of clot 
retraction may be of prognostic significance in 
potential thrombosis or pulmonary embolism. 

The test is performed on blood drawn by 
venipuncture and placed in a dry tube 13 mm. 
by 100 mm. at 37° C. The tube is examined for 
retraction at the end of 4, 1, 2, 4 and 24 
hours. The normal value is 1 hr. Other tests 
for clot retraction measure the volume of ser- 
um extruded from the retracting clot. 

Prothrombin can be quantitatively meas- 
ured by the two stage method of Warner, 
Brinkhous and Smith, the normal value being 
300 units per ec. The plasma prothrombin level 
of Quick is more practical. The principle of 
this test is that the rate of thrombin formation 
is directly dependent on the prothrombin con- 
centration of the plasma when thromboplastin, 
ealecium and fibrinogen are constant. The pro- 
thrombin concentration in the blood of healthy 
adults is remarkably constant and this normal 
level can be designated as 100. The prothrom- 
bin level is reported as a percent of normal. 
Clotting in inhibited when the prothrombin 
level is 40% and spontaneous bleeding may 
oecur at 20%. 

The blood platelets can be counted directly 
in a counting chamber after a 1:200 dilution 
in a red blood cell pipette. They can be count- 
ed indirectly from a blood smear, the count be- 
ing determined from the ratio of platelets to 
erythrocytes multiplied by the erythrocytes 
eount. The normal platelet count of the peri- 
pheral blood is 250,000 per cumm. while that 
of the venous blood is 310,000 per cumm. 

Physiological variations oeeur. In the new- 
born platelet count is 150,000 to 250,000 grad- 


* 








142 DELAWARE STATE MEDICAL JOURNAL 


ually approaching adult values at three months 
of age. During the first day of menstruation, 
platelets may decrease as much as 50 to 75%, 
returning to the usual value on the third or 
fourth day. Injections of epinephrine or hist- 
amine cause an increase in platelets in the cir- 
culating blood, which lasts for approximately 
an hour. 
DISORDERS OF THE CLOTTING MECHANISM 
The following is an outline of clotting dis- 
orders classified according to the pathological 
condition. 
I. Deficiency of Prothrombin 
A. Avitaminosis K 
1. Underproduction 
a. Hemorrhagic disease of the 
newborn 
2. Failure of absorption 
a. Biliary obstruction or fistula 
b. Intestinal disorders 
— Non tropical sprue 
— Ulcerative colitis 
— Prolonged diarrhea 
B. Liver damage 
1. Cirrhosis due to biliary obstruc- 
tion 
2. Acute hepatitis 
3. Laennec’s cirrhosis 
C. Dieumarol 
D. Idiopathic 
II. Deficiency of Calcium 
A. No clinical condition 
III. Thromboplastin derangement 
A. Hemophilia 
IV. Thrombin Deficiency 
A. Heparin therapy? 
V. Decreaseé Fibrinogen 
A. Aequired 
B. Congenital 
VI. Mechanism disputed 
A. Pseudohemophilia 
B. Purpura 
VII. Vessel Pathology 
A. Seurvy 
B. Hereditary Hemorrhagic Telangi- 
ectasia 
It has been pointed out that vitamin K en- 
ters into the synthesis of prothrombin, though 
the exact mechanism is not clear, for the naph- 
thoquinone nucleus of vitamin K is not pres- 
ent in prothrombin. Hemorrhagic disease of 
the newborn occurs during the first week of 
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life and is associated with falling prothrom- 
bin levels in the blood. The prothrombin is 
quickly restored to normal and the bleeding 
tendency ceases after the administration of 
vitamin K. It has been postulated that the 
infant’s lack of vitamin K may be due to in- 
adequate dietary intake, inability to store the 
vitamin, and inability to synthesize it be- 
cause of an inadequate bacterial flora in the 
intestinal tract. 

Bile salts are necessary for the absorption 
of vitamin K from the intestines. Therefore 
in biliary obstruction, or when the flow of bile 
is diverted from the intestines by a fistula, 
Vitamin K is not absorbed. Prothrombin 
synthesis is thus interfered with, and a bleed- 
ing tendency results. 

It is reasonable to expect then, that other 
factors which hinder absorption from the in- 
testinal tract, will interfere with prothrombin 
synthesis. This is true in the severe diarrheas 
mentioned above. It should be noted in pass- 
ing that the absorption of vitamin K—like that 
of the other fat soluble vitamins—is prevented 
by administration of mineral oil. This is es- 
pecially important in the pregnant patient 
near term. 

In the presence of adequate amounts of vit- 
amin K, prothrombin synthesis may not pro- 
eede normally because of liver dysfunction. 
It has already been stated that the site of pro- 
thrombin synthesis is in the liver, and in eases 
of severe liver damage, such as acute hepatitis, 
various toxic hepatitises, advanced cirrhosis of 
either the portal or biliary variety, prothrom- 
bin levels in the blood will fall, and will fail to 
respond to therapy with vitamin K. Any re- 
sponse of the prothrombin level toward nor- 
mal in such patients will be because of improv- 
ed liver function, and accordingly therapeutic 
efforts should be directed to that end. 

Dieumarol therapy is included under this 
heading for purposes of classification. It will 
be dealt with more fully, later. 

Quick summarizes two eases of idiopathic 
hypoprothrombinemia—both apparently con- 
genital, both with increased coagulation time 
but normal bleeding times, both originally di- 
agnosed as hemophilia. However there was no 
family history in either case, and in both the 
prothrombin level in the blood was low, in con- 
trast to the normal values found in hemophilia. 
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Therapy with vitamin K was ineffectual, liver 
function tests revealed no abnormality. Clini- 
eally, the picture was one of spontaneous 
hemorrhages, especially into the joints. 

There is no clinical condition characterized 
by derangement of the clotting mechanism due 
to calcium deficiency. Before the blood eal- 
cium level falls far enough to effect the elot- 
ting mechanism, the effect of potassium is man- 
ifested on the heart. If blood calcium levels 
fall further, the heart stops in diastole. 

Hemophilia is a disease characterized by 
repeated severe hemorrhages which frequently 
follow trivial injuries. It is manifested only 
in males, transmitted only in females, probably 
always occurring hereditarily. It was first 
thought to be due to a deficiency of prothrom- 
bin. The evidence now points to abnormal 
platelets which give up thromboplastin too 
slowly to control bleeding. If thromboplastin 
be added to hemophiliae blood, clotting takes 
place normally, thus indicating a normal sup- 
ply of prothrombin. That the defect is not a 
systemic deficiency of thromboplastin was 
shown when extracts of hemophiliaec kidney 
exhibited normal thromboplastin activity. It 
was finally shown that although normal plate- 
lets would bring about clotting of hemophiliae 
blood where hemophiliae platelets failed, hem- 
ophiliae platelets subjected to mechanical lysis 
were quite as effective as normal platelets. 

The laboratory diagnosis of hemophilia, 
then, rests upon the finding of an increased 
clotting time, whereas the bleeding time being 
a test of vessel contractility is normal. The 
bleeding time, as we shall see, is increased in 
pseudohemophilia and the purpuras. The 
tourniquet test, also, is normal, in hemophilia. 

Although there are still those who would say 
that hemophilia is a disease of thrombin de- 
ficiency, it seems likely that no clinical eondi- 
tion exists which is brought about principally 
or only by a deficiency of thrombin. Only the 
therapeutic blocking of thrombin by heparin 
falls under this heading. It will be discussed 
more fully later. 

Aequired and congenital afibrogenemia are 
rare diseases, characterized by a bleeding tend- 
ency, a prolonged clotting time, and again, a 
normal bleeding time. The acquired form has 
been reported as a result of metastatic malig- 
nancy involving the bone marrow, in certain 
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of the leukemias, in acute liver poisoning. Only 
a half dozen cases of the congenital variety 
have been reported. The etiology is unknown, 
through an hereditary factor has been postu- 
lated. 

Pseudohemophilia is a disease which elini- 
eally acts like hemophilia, but which occurs in 
females as well as males, shows no defect in 
the clotting of blood, and does show an increas- 
ed bleeding time which is taken to indicate cap- 
illary abnormality. The condition is unecom- 
mon, but in many of the patients studied, an 
hereditary factor was demonstrable. Many 
observers have felt that the fundamental de- 
fect lies with the platelets, but photomicro- 
graphie studies of the capillaries of the nail 
beds demonstrates convincing abnormalities in 
the capillaries of pseudohemophiliaes. 

Thrombocytopenic purpura (Werholt’s dis- 
ease) 1s So commonly seen as to need little elin- 
ical deseription. Superficially, as the name 
implies, the defect in this disease group is a 
deficiency of platelets. This does not lead, 
however, to a decreased availability of throm- 
boplastin, as might be expected, and the coag- 
ulation time remains normal. The bleeding 
time, however, is prolonged, and indeed, there 
is considerable evidence that a second defect 
exists In the pathogenesis of the purpuras; this 
detect is in the blood vessels. 

There has been much discussion of the ori- 
gin of the thrombocytopenia in the idiophatie 
forms of purpura. Beyond doubt, two organs 
are implicated. They are the spleen and the 
bone marrow. The clinical improvement noted 
after splenectomy in many of these patients 
led at one time to wide popularity of the view 
that the spleen was the major factor, by virtue 
ot a capacity to lyse platelets. Several groups 
reported finding a substance in the spleens of 
patients with thrombocytopenic purpura, 
which when injected into rabbits, brought 
about a marked decrease in the number of cir- 
culating platelets. Other groups failed to ver- 
ify this finding. 

Again the bone marrow was implicated as 
the primary offender when a marked decrease 
in marrow megakaryocytes was reported in 
thrombocytopenic purpura. However, it is 
well known, now, that in many—perhaps the 
majority—of purpuras, there is a normal num- 
ber of marrow megakaryocytes. 
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Finally, it is now a common observation that 
there is not an exact correlation between the 
platelet count and the tendency to bleed. A 
patient with 50,000 platelets may have severe 
purpura, whereas one with only 20,000 may be 
relatively free of symptoms. Quick has postu- 
lated a vasodilitation resulting from the action 
of histamine. He further suggests that the 
platelets are actively engaged in getting rid of 
the histamine. Thus the bleeding tendency 
would depend on the second factor of vasodil- 
itation, as well as upon the absolute platelet 
eount. This work has not been fully corrobo- 
rated experimentally. 

Purpura of the Schoenlein and Henoch va- 
riety is not accompanied by any change in the 
platelets. The detect is considered to be in the 
wall of the blood vessels. No abnormality otf 
the clotting mechanism can be demonstrated. 

Hereditary hemorrhagic telangiectasia is 
another disease characterized clinically by 
hemorrhages, especially from the nose, in 
which no defect in the clotting mechanism has 
been noted. The pathology is in the venules 
and capillaries, which in the typical lesions, 
are dilated and thinned, and which lack mus- 
cular and elastic coats. 

Seurvy should be mentioned here, for the 
bleeding tendency is one of its most constant 
and dramatic findings. No defect is present in 
the clotting mechanism, but rather the defect 
again lies with the blood vessel, ascorbic acid 
being necessary for the proper laying-down 
cement-substance between the endothelial 
cells of the vessel wall. 

4 4 % AE 

No discussion of abnormal clotting mechan- 
isms would be complete which was limited to 
diseases manifested by bleeding. Those dis- 
eases characterized by the opposite tendency, 
wherein the blood clots spontaneously within 
the blood vessel, must be considered, not only 
because a defect may exist in the clotting 
mechanism itself, but because the recently ac- 
quired therapy with anticoagulants is a direct 
attempt to influence the clotting mechanism. 

Much has been written, and more will be, on 
the basic defect which leads to intravascular 
clotting. We are reasonably sure that at least 
one of four mechanisms—and there may be 
more than four—operates in most patients. 
One mechanism is injury to the vessel wall, 
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such as is seen in coronary thrombosis, and 
thrombophelebitis following trauma. The see- 
ond is altered velocity of blood flow, which 
may be a factor in patients who are kept at 
absolute bed rest. The third is an alteration 
of the viscosity of the blood, such as is seen in 
dehydration. The fourth is a change in the 
clotting mechanism. Recently it has been 
pointed out that there is a shortened clotting 
time following intravascular thrombosis. This 
is presumably due to an increase in_ blood 
thromboplastin which is released by the plate- 
lets involved in the thrombus. Such a mech- 
anism may be operative in producing second- 
ary thromboses following an initial thrombus. 

Regardless of the mechanism which leads to 
intravascular clotting, there is a growing body 
ot evidence showing that effective therapy 
may be achieved by prolonging the clotting 
time with heparin or dicumarol. The exact 
mechanism of these two drugs will be discus- 
sed later. However brief mention should be 
made of the various conditions in which such 
therapy is being used, and of the results which 
are being obtained. 

The following figures are taken from the ex- 
perience of Allen, Hines, Kvale and Barker™ 
at the Mayo Clinic, with 2,307 patients 

Dicumarol was used in 352 eases of postop- 
erative venous thrombosis. On the basis of 
rates previously established on untreated eases, 
one would have expected 88 eases of subsequent 
venous thrombosis or pulmonary embolus. 
Actually in the treated eases only 9 oceurred. 
One would have expected, by the same token, 
20 cases of fatal pulmonary embolism. None 
occurred in the treated group. 

In 832 cases of abdominal hysterectomy 
where prophylactic anticoagulant therapy was 
used, one would have expected 33 cases of ven- 
ous thrombosis or pulmonary embolism. Ac- 
tually 3 occurred. Six fatal pulmonary embo- 
lisms would have been expected; none oceur- 
red. 

Anticoagulant therapy was used in 329 cases 
of pulmonary embolism. Three eases of sub- 
sequent venous thrombosis or pulmonary em- 
bolism occurred. On the basis of previous 
‘ates in untreated cases, 144 could have been 
expected. Iatal pulmonary embolism could 
have been expected in 60 patients; only one 
occurred. 
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The same writers report on fifty cases of 
eoronary occlusion with myocardial infarction 
in which anticoagulant therapy was _ used. 
Comparing these patients with a control group 
of sixty patients with the same disease treated 
without anticoagulants, the results in the first 
eroup were considerably better so far as pre- 
vention of further coronary occlusion, or of 
venous thrombosis was concerned. They state: 

‘*No final conclusion can be drawn from our 
experience with 50 cases nor from the other in- 
dividual reports (elsewhere in the literature). 
However, in the aggregate the results seem sig- 
nificant. Certainly there is no evidence of 
harm resulting from the use of anticoagulants 
in acute myocardial infarction.’’ 

The literature contains reports of the use of 
anticoagulants in a great number of medical 
and surgical conditions. It is used prophylac- 
tically in any elderly medical patient who is to 
be at strict bed rest. It is reported in peri- 
pheral arterial occlusion. It has even been 
used in the post-partum state, the initial dose 
being given prophylactically during labor. It 
is too early to judge the effectiveness of anti- 
coagulant therapy in many of these conditions. 
Its use, however, is increasingly to be borne in 
mind. 

THE TREATMENT OF ABNORMAL BLEEDING 

AND CLOTTING TENDENCIES 

With the exception of thrombo-embolie dis- 
eases and the bleeding tendencies produced by 
pathologie or incurred prothrombin deficiency, 
our present knowledge of, and the treatment 
of, abnormal bleeding tendencies are still in an 
unsatisfactory state. 

Clotting does not oceur in the absence of 
ionized calcium; its clinical significance, how- 
ever, has been greatly exaggerated. According 
to Tocantins’, there is no disorder of bleeding 
that is due to a deficiency or excess of blood 
ealeium; and further, no adequate proof has 
been forthcoming that caleium compounds 
have any therapeutic value in disorders of 
blood coagulation. 

Fibrinogen deficiency, which oceurs in con- 
junction with prothrombin deficiency, in ex- 
tensive liver disease, can be remedied at least 
temporarily by blood transfusions. 

Vitamin C deficiency results in a reduction 
of the intercellular cement substance with an 
increase in capillary permeability and a weak- 


DELAWARE STATE MEDICAL JOURNAL 145 


ening of the capillary wall, resulting in hemor- 
rhages from various structures. This increase 
in capillary permeability may be corrected by 
the use of Vitamin C; the average adult re- 
quirement in normal health varies from 30 to 
100 mgm. per day.’ 

Rutin, a widely publicized vitamin-P-like 
substance, has not been effective in controlling 
the capillary abnormality in patients with idio- 
pathic thrombocytopenic purpura, anaphylae- 
toid purpura, or familial thromboasthenia 
(‘‘pseudohemophilia’’) according to Belding 
and Ross*, who, furthermore, believe that rutin 
is of little benefit in preventing or controlling 
the hemorrhages in hypertensive patients. 
However, other investigators* feel that rutin is 
effective in the treatment of conditions arising 
from hypertension associated with increased 
eapillary fragility. The usual dose is 20 mgm. 
three or four times daily, although 500 mgm. 
daily have been used by the author without 
toxic effects. 

In bleeding diseases due to a deficiency of 
blood platelets, idiopathic thrombocytopenic 
purpura, thrombocytopenic purpura second- 
ary to other diseases, and thromboasthenia will 
be considered from a therapeutie standpoint. 

In idiopathic thrombocytopenic purpura, 
transfusions of fresh blood during the acute 
bleeding stage, with splenectomy during remis- 
sion is the accepted therapeutic procedure. 
Splenectomy is not, however, an_ infallible 
cure. 

In thrombocytopenic purpura secondary to 
other diseases, therapy consists in treating the 
underlying disease and the administration of 
fresh blood transfusions. Splenectomy in 
these cases is contraindicated, and may be 
fatal. 

Toluidine blue, 2.6 mgm. per kilogram of 
body weight, in 250-500 ee. of saline, when ad- 
ministered intravenously over a two hour per- 
iod, has recently been reported’ to be of value 
in controlling petechial hemorrhages in pri- 
mary and secondary thrombocytopenia. It is 
thought that toluidine blue is capable of bind- 
ing heparin and rendering it inactive regard- 
ing its anticoagulant properties. When pres- 
ent in excess, toluidine blue acts as an anti- 
coagulant itself. 

It may be mentioned here that splenic ir- 
radiation has been suggested® as a valuable 
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measure in stopping spontaneous vascular 
leakage in purpura. It was concluded that 
response to Roentgen therapy indicated a be- 
nign, reversible, or allergic origin of the pur- 
pura, Whereas no response indicated a purpura 
secondary to leukemia. 

In thromboasthenia, a rare disease which is 
usually congenital, the platelet count may be 
normal, but the platelets do not clump’ and 
following trauma the capillaries do not con- 
tract.* Transfusions are usually unsatisfac- 
tory in controlling bleeding in this rare condi- 
tion. 

It has long been recognized that transfusions 
of whole blood are of value in the treatment 
of hemophilia. In this hereditary disease, 
characterized by a prolonged blood coagulation 
time, the plasma is deficient in some as yet un- 
identified substance necessary for clot forma- 
tion, and presumably associated with the 
plasma globulin fraction.t According to Mi- 
not‘, the intravenous injection of 200-600 
mem. of this globulin fraction is 20ce. of saline 
is used as an initial dose, and accelerates tem- 
porarily the coagulation time of hemophilic 
patients as well as therapeutic doses of whole 
blood or plasma. At the present time, how- 
ever, transfusions of fresh whole blood or of 
plasma is the treatment of choice in hemo- 
philia. 

Vitamin K is used elinically to combat pro- 
thrombin deficiency produced by liver disease, 
food deprivation, severe chronic diarrhea, and 
prothrombin deficiency produced by anticoag- 
ulant drugs, and in the hemorrhagie disease of 
the newborn. Pure alimentary Vitamin K 
deficiency is rare, but may occur in defective 
fat absorption resulting in poor Vitamin K 
absorption, and consequently deficient pro- 
thrombin production. Serious impairment of 
liver function interferes with the production 
of prothrombin which frequently results in 
hemorrhagic manifestations. In prothrombin 
deficiency Vitamin K may be administered 
orally or parenterally, depending upon the de- 
gree of prothrombin deficiency; however, the 
only really effective treatment in serious pro- 
thrombin deficiency is to supply performed 
prothrombin by transfusions of fresh whole 
blood or plasma. 

Hemorrhagic disease of the newborn may 
best be prevented, according to Bethell et al’, 
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when the mother is administered 20 mem. of 
synthetic vitamin K several hours prepartum, 
and 5-10 mgm. given to the infant shortly after 
birth. 

Dicumarol causes a decrease in the pro- 
thrombin level of the blood, and consequently 
is used extensively in thromboembolic disease, 
Its exact mode of action has not been deter- 
mined, but evidence* indicates that it depresses 
prothrombin synthesis by interfering with the 
liver’s utilization of vitamin K. Dicumarol is 
not an ideal anticoagulant because its effect is 
delayed for one or two days aiter oral admin- 
istration, and its effect persists for several days 
alter its discontinuance ; judicious use requires 
the services of experienced laboratory person- 
nel. Dicumarol should be used when an anti- 
eoagulant effect is needed over a period of 
days, weeks or months, provided the services 
of a laboratory are available for blood pro- 
thrombin determinations. When both a rapid 
and a prolonged effect is desired, the initial 
simultaneous use of both heparin and dicu- 
marol is indicated. 

The dosage of dicumarol depends upon the 
value for prothrombin in the blood after the 
drug has been administered for two successive 
days. According to Allen et al®, significant 
hemorrhage seldom occurs when the blood pro- 
thrombin level is more than 10% of normal, 
and intravascular thrombosis seldom occurs 
when the value tor prothrombin is less than 
30% of normal. Three hundred mgm. of di- 
cumarol are given orally on the first day, and 
200 mgm. on the second day. For each subse- 
quent day when the prothrombin level is great- 
er than 20% of normal, 200 mgm. are given, 
and on any day when the prothrombin level is 
less than 20% of normal, the dicumarol is 
withheld. In hyporeactors, and in hyperreact- 
ors to dicumarol, the dosage must be adjusted 
accordingly; in the experience of the author, 
an average dose of less than 200 mgm. of dicu- 
marol has been found sufficient to maintain the 
prothrombin time at a satisfactory therapeutic 
level in most cases. 

Hemorrhage is the only danger associated 
with the use of dicumarol, and may be treated 
by synthetic Vitamin K, 60 mgm. or more in- 
travenously and/or transfusions of fresh 
blood. 

Renal insufficiency, blood dyserasias with 
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increased tendency to bleed, ulcerative lesions 
and nutritional deficiencies or hepatic diseases 
with actual or potential prothrombin defici- 
ency contraindicate the use of dicumarol. 

Heparin, an anticoagulant derived from cer- 
tain body tissues, namely the liver and lungs, 
has been found to be quite effective when a 
quick acting anticoagulant is indicated in 
thromboembolic diseases or their prevention. 
Basically, heparin acts as a clot inhibitor by 
reason of its antithrombie and antiprothrom- 
bie activity*. 

Heparin may be used alone or in conjune- 
tion with dicumarol and has been prepared 
for intravenous, intramuscular and subeu- 
taneous administration. 

When used alone, heparin has been given in 
three or four daily intravenous injections, 100 
to 150 mgm. at each injection, usually 350 to 
450 mem. being given in a day.’® The effect is 
not controlled by any blood analysis except for 
special cases (for example, elderly persons 
with impaired renal function), because it pro- 
duces an immediate increase in clotting time, 
but this effect lasts only one to three hours 
after a large single dose. 

The effect of heparin may be abolished in- 
stantaneously with protamine sulfate, 50-100 
mgm. injected intravenously in a 1% sterile 
solution.* Protamine, however, is itself rela- 
tively toxic. 

Heparin and dicumarol are frequently used 
simultaneously as mentioned above, when an- 
ticoagulant therapy is initiated, heparin for 
its immediate effect as anticoagulant, and di- 
ecumarol for its prolonged effect in reducing 
prothrombin values. Heparin may be given 
in doses of 50 mgm. intravenously every four 
hours for six or more doses, until a satisfae- 
tory prothrombin level has been produced by 
dicumarol administration; when this level is 
reached, the heparin should be discontinued 
and the desired prothrombin level maintained 
by dicumarol. 

Murray and Best *' advocate the use of 
heparin by the continuous intravenous drip 
method, keeping the clotting time at approxi- 
mately three times its normal value by using 
saline containing 100 mgm. of heparin per one 
thousand eubic centimeters, and permitting 
this to flow at a rate of 25 drops per minute. 
The Pitkin Menstruum (18% gelatin, 8% 
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dextrose, 1-1.5% acetic acid, and distilled wa- 
ter sufficient to make 100% ) is used as a med- 
ium for the subeutaneous administration of 
heparin, to prolong the heparin effect. This 
preparation is available in 1 ec. and 2 ec. amp- 
ules, containing 100 mgm. and 200 mgm. re- 
spectively of heparin sodium salt with or with- 
out vasoconstrictors (epinephrine and ephe- 
drine). The time of onset of effect takes place 
in one and one-half hours, with the maximal 
effect varying between twelve and twenty-four 
hours, and the average duration of effect is ap- 
proximately 61 hours with vasoconstrictors.’” 
This apparently exerts an adequate anticoagu- 
lant effect in the latent period before dicu- 
marol is effective, and obviates the necessity 
for multiple injections. 

Heparin may be administered intramuscu- 
larly in concentrated aqueous solution contain- 
ing 100 mgm. of the drug in 1 ece.'* This prep- 
aration is usually injected at 8 to 12 hour 
intervals, with individual doses ranging from 
20-180 mgm., depending upon the size of the 
patient. A daily determination of the coag- 
ulation time is indicated before the adminis- 
tration of each succeeding dose of heparin, as 
with other methods in which prolonged anti- 
coagulation is desired. 

Overdosage of any of these heparin prep- 
arations may be treated by large doses of syn- 
thetic vitamin K intravenously, and _ fresh 
whole blood or plasma transfusions. 
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CLINICOPATHOLOGIC CASE RECORD 
Ra_pH M. Weaver, M. D.,* 
Wilmington, Del. 

An infant** aged three and one half months 
was admitted to the Delaware Hospital with a 
swelling under the left ear of four days dura- 
tion which had progressively increased in size. 
The child was listless, refused food and ran a 
fever up to 1027° F. Physical examination re- 
vealed a bilateral otitis media, draining on the 
left. There was a large fluctuant mass 214 
em. in diameter, at the angle of the left mandi- 
ble. There were pin head, punctate, red raised 
lesions over the chest, back and upper abdo- 
men. The RBC was 3.9 millions, with Hgb. 
11.8 gms. (75%). The WBC was 16,100, with 
62% segmented polys and 8% non-segmented, 
24% lymphocytes, and 6% monocytes. Urin- 
alysis was negative. The diagnosis of cervical 
abscess was made and incision and drainage 
performed, an ounce of pus being obtained. 
Culture of the pus revealed a hemolytic sta- 
phylococeus aureus, coagulase negative, peni- 
eillin and streptomycin resistant. <A total of 
1,460,000 units of penicillin was administered 
and the child was discharged as improved ten 
days after admission. 

Two and one half months later the child was 
readmitted because the rash on the body had 
increased in severity and the incision of the 
neck had failed to heal. 

Physical examination revealed a well devel- 
oped, well nourished infant six months of 
age. There was a low-grade punctate papulo- 
squamous and eczematoid process involving the 
neck, left elbow flexure and groins with pep- 
pering on the trunk. The cervical glands on 
the left were enlarged, firm and discreet, vary- 
ing in size from a pea to a hickory nut. A 
draining sinus was present on the left cervical 
region. A small mass was palpable in the an- 
terior cervical region. The pharynx was in- 
jected and the tonsils hypertrophied. There 
was a thick white exudate draining from both 
ears. The liver, spleen, and kidneys were not 
palpable. During the ensuing month the cerv- 
ical masses increased in size and the spleen en- 
larged until it was palpable 5 em. below the 
left costal margin, and the liver enlarged to 





*Resident in Pathology, Delaware Hospital. 


**Delaware Hospital Case No. 114874, presented at Staff 
Clinical-Pathological Conference. 
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3 cm. below the right costal margin. The 
temperature ranged from 98° F. to 102° F. 

Laboratory studies revealed RBC 2.5 mil- 
lions, with Hgb. of 9.0 gms., (57%) ; WBC 18.- 
800, with 52% segmented, 19% non-segmented, 
17% lymphocytes, 7% monocytes, 4% eosin- 
ophiles and 1% basophiles. Urinalysis was: 
specific gravity 1.029, acid reaction, albumin 
1 plus, sugar negative, occasional RBC per 
HPF and 1-2 WBC per HPF. Culture from 
the external auditory canal showed an Escher- 
ichia species, penicillin resistant and strepto- 
mycin sensitive, and a non-hemolytic entero- 
coceus, penicillin and streptomycin resistant. 

X-ray of the jaw revealed marked bilateral 
swelling in the cervical region with an area of 
destruction involving the body of the right 
mandible in the molar region. This was as- 
sociated with some elevation of the periosteum 
and a thin line of periosteum extended into the 
soft ‘issue from this area of destruction. 
X-ray of the skull showed three large areas of 
decreased density, one in each parietal bone 
and one in the left occipital bone. These were 
smooth, well demareated and involved both in- 
ner and outer table of the skull. These les- 
ions showed no area of bone reaction about 
their edges X-ray of the long bones of the 
arms and legs showed no evidence of any bone 
pathology. 

Biopsy of the left cervical glands was per- 
tormed and pathological study made. Smears 
of the biopsied material showed no acid fast 
or gram straining organisms. Culture show- 
ed no growth, aerobic or anaerobic, and cul- 
ture on Sabourauds agar was negative for 
fungi. 

The patient received a total of 2,800,000 
units of penicillin and six x-ray therapy treat- 
ments totalling 300 r, 150 r each to the right 
and left mandible. The patient was discharg- 
ed one month after his second admission as 
unimproved. He died at home at the age ot 
eight and one half months. No autopsy was 
performed. 

PATHOLOGICAL DISCUSSION 

Section of the biopsy of the cervical lymph 
nodes revealed distortion and replacement of 
normal architecture by sheets of large acido- 
philie cells with fairly uniform large oval ves- 
icular nuclei. The cells are frequently ar- 
ranged in a loose pattern. There are a few 
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areas of fibrosis and a few multi-nucleated 
cells. An occasional cell contains yellow re- 
fractible pigment. There are no vacuolated 
cells. There appears to be cellular invasion 
of the capsule and an_ active proliferative 
growth suggesting malignancy. The various 
diagnoses to be considered are atypical amel- 
anotic melanoma, metastatic tumor, Hodgkins 
sarcoma, and reticulo-endotheliosis, the non- 
lipoid histocytosis known as Letterer-Siwe dis- 
ease’. 

The clinical picture of eczematoid dermatitis, 
hepato-splenomegaly, lymphadenopathy, mod- 
erate fever, anemia and leukocytosis with nor- 
mal differential is compatible with Letterer- 
Siwe disease*?. The x-ray findings of the punch- 
ed out areas of decreased density in the skull 
and destruction of the flat bones (in this in- 
stance the right mandible) are frequently 
demonstrated in Hand-Schuller-Christian dis- 
ease (lipoid histocytosis) and Letterer-Siwe 
disease (non-lipoid histocytosis )’*. 


The pathological, radiological and clinical 
findings in this case establish the criteria for 
the diagnosis of Letterer-Siwe disease. In a 
personal communication Dr. Paul Klemperer 
agreed with the histological diagnosis. 


Letterer-Siwe disease is a reticulo-endothe- 
lial proliferation which terminates fatally 
prior to the deposition of the cholesterol which 
is found in Hand-Schuller-Christian disease’. 
The etiology of this condition is unknown. 
Some investigators’ have proposed an infec- 
tious origin although no agent has been identi- 
fied, others® consider it to be a type of leu- 
kemia. 


BIBLIOGRAPHY 


1. Foot and Alcott: Am. Jour. Path. 10: 81, 1934. 

2. Wallgren: Am. Jour. Dis. Child. 60: 471, 1940. 

3. Caffey: Pediatric X-ray Diagnosis: Year Book Pub- 
lishers, p. 73, 1945. 

4. Klemperer, Paul: Personal communication. 

5. Letterer and Schultz, Wermbter and Puhl: Quoted by 
Foot and Alcott. 

6. Hittmair, Swirtschewskaja: Quoted by Foot and Alcott. 





SICKNESS “PAYS” IN RHODE ISLAND 

Malingering Poses Problem: Rhode Island 
has just finished its fifth year of a unique ex- 
periment. Ever since April 1, 19438, the work- 
ers there—about 300,000 of them—have been 
entitled to eash benefits ranging from $6.75 to 
$18 a week whenever they were sick at least 
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two calendar weeks during tne year. They get 
nothing for the first week but after that they 
are paid tor periods varying from about four 
to twenty weeks, depending on their weekly 
benefit rate and wage eredits. Workers who 
make $1,800 or more may receive the maxi- 
mum—#18 for 2014, weeks. 

From a national standpoint, the Rhode 
Island experiment is a good thing. It has 
shown that a state system is a custly luxury. 
Had Rhode Island workers paid an actuarial 
premium, almost three fourths of them would 
have paid the present system more than they 
would have given private carriers for equally 
favorable coverage. It has proved, too, there 
is very real danger that such a scheme may be- 
come a political football. The issues involved 
are too important, too serious, to be playthings. 

This Insurance Is an Offshoot of the Unem- 
ployment Compensation System. After the 
Social Security Act was passed, the various 
states enacted employment security legislation. 
Some of them, including Rhode Island, pro- 
vided that both workers and employers con- 
tribute. The late ’80’s and early °40’s was a 
period of increasing employment. The re- 
serves mushroomed. Five of the nine states 
discontinued employee taxes. 

kor some inexplicable reason, the Rhode 
Island labor and political leaders objected to 
this. Gov. J. Howard MeGrath consulted the 
Federal Social Security experts. The State 
Unemployment Compensation Board, with the 
counsel and assistance of Washington, drafted 
a bill for cash sickness benefits. Twenty leg- 
islative days after it was introduced the Gen- 
eral Assembly passed it—an unheard-of speed 
for a measure of this importance. It became 
law April 23, 1942. 

The lack of opposition to it was due primar- 
ily to the fact that it did not seem to cost any- 
body anything. The workers had been paying 
114 percent of their wages for unemployment 
compensation. One per cent of this was to be 
diverted to finance the new scheme, so labor 
felt that it was getting more for its money. In- 
dustry said it was the workers’ fund; it could 
not interfere. The doctors thought that since 
no medical benefits were involved, it was not 
their problem. How wrong they all were! 

The Great Difficulty in Administering 
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Health Insurance is to prevent malingering. 
Claim adjusters have found that the nearer the 
total benefits approach the net wage, the great- 
er is the problem of fraud. Originally, work- 
ers whose employers continued to pay their 
wages during disability and recipients of work- 
men’s compensation benefits were debarred 
from receiving cash sickness payments. The 
law was amended to include these groups dur- 
ing May, 1943. 

That meant, of course, that many workers 
made more for themselves when they were sick 
than when they worked. Sickness paid. For 
instance, a woman worker at one of the big 
plants made $30 in wages; that is, she took 
home about $27 a week. She strained her back 
while working. Her weekly benefits amounted 
to $47, tax free and deduction exempt! 


Notwithstanding these handicaps, the first 
benefit year ended with a $1,000,000 surplus. 
Then came the erisis. In March, 1944, only 
about 4,500 benefit checks were issued a week. 
By June this number had risen to 8,700. The 
medical staff at the board had examined about 
half of the claimants in the early spring. In 
September, 90 percent were summoned to ap- 
pear. About a fourth of these failed to come, 
and a slightly larger proportion of those ex- 
amined were denied benefits. 

By the next spring, the situation was so 
eritical that a special committee was appointed 
to investigate. Powerful labor leaders were 
members, but nevertheless the reeommendation 
was that the law be made less liberal, and that 
the total employee contribution (114 percent) 
be allocated in the cash sickness fund. The 
General Assembly acquiesced and passed the 
first legislation that was politically unpalat- 
able. A few months later, Congress incorpo- 
rated the Knowland Act into the Social Seeur- 
ity law. It permitted any state in which the 
workers had contributed to unemployment 
compensation to divert the accumulated sum of 
employees’ taxes into a cash sickness fund. 
That meant the Rhode Island reserve could get 
a windfall of $28,000,000. 

One would have supposed that this would 
have been set aside as a protection against ep- 
idemics, recessions, and catastrophes which as 
yet the fund has never had to weather. That 
was not the politicians’ idea. The dwindling 


JULY, 1948 


reserve from which payments had previously 
been made was set aside as the fund for admin- 
istrative expenses. The bonanza became the 
source of all benefit payments. The employ- 
ees’ contributions were reduced immediately, 
Limitations as to payment of benefits to retir- 
ed workers, which had been enacted the previ- 
ous year, were repealed. The administrative 
expense limit was set at 6 percent, a sixfold in- 
crease in five years. This year legislation was 
proposed to almost double the benefits. The 
situation is not actuarially sound. 

CHRISTIAN SCIENCE Monitor, May 15, 1948 





When To Die 

Eeclesiastes states that ‘‘to everything there 
is a season, and a time to every purpose under 
the heaven: <A time to be born, and a time 
to die... .’’' Evidently, with respect to the 
last named, the writer of the following had 
other ideas when he penned anonymously: 

I wud knott dye in Wintur, when whiskie 

punchiz flo— 


when pooty gals are skating ore fealds of ice 
& sno— 


when sassidge meat is phyrin, & Hickeri nuts 
is thick; 

Owe! who cud think ov dighin or even gettin 
sick? 

I wud knott dye in Springtime, & miss the turn 
up greans, 


& the pooty song ov the leetle frawgs, & that 
skilark’s early screems. 


When burds begin their wobblin’, & taters gin 
tew sprout— 


when the turkies go a gobblin, I would not 
thenn peg out! 


I wud knott dye in Summer, & leave the gar- 
den sass— 


the roasted lam & butter milk—the kool place 
in the grass; 

I wud knott dye in Summer, when every- 
thing’s so hot, 


& leave the whiski Jewlips—Owe know! Id 
rather knott. 


I wud knott dye in Artum, with peaches fit 4 
eatin; 

when wavy korn is getting ripe, & kandidates 
are treetin; 

for these, and other reasons, Ide knotte dye in 
the Phall, 

& sense I’ve thort it over—I wud Knott Gye at 
all. 





1 Chap. 3, 1. 
Editorial, V. Y. St. J. M., June 15, 1948. 
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WILMINGTON HEALTH DEPARTMENT 


Never, to our knowledge, has the outlook 
for better public health administration in 
Wilmington been as promising as it is at this 
moment. The present Commissioner of Health 
made it clear in his letter of acceptance of 
appointment that he would serve on a part- 
time basis, and only until the services of a 
physician trained in public health adminis- 
tration could be obtained, and that an effort 
should be made to modernize the laws and 
ordinanees which have to do with public 
health. 


There followed from the Board of Health 
an invitation to the New Castle County Medi- 
cal Society to appoint a Medical Advisory 
Committee to serve when requested to do so 
by the Board of Health. This was followed 


by a statement from the Board recommend- 
ing that, in connection with poliomyelitis, cer- 
tain policies would be followed, viz: 


The members of the Wilmington Board of 
Health are of the opinion that it is their duty to 
foster and encourage, particularly during the sum- 
mer months when cases of poliomyelitis (infantile 
paralysis) are apt to occur, the efforts of the medi- 
cal profession to provide for those patients the 
best in medical, nursing and hospital care that 
can be found in the community. 


The Board recommends that patients who are 
thought to be suffering from poliomyelitis be hos- 
pitalized. If hospital beds are not available the 
patient should be kept in bed at home. 


In either case, the patient should be reported 
“as under observation” and in no other way. 


We believe that the names and addresses of 
patients who are under observation, or who are 
known to have poliomyelitis (infantile paralysis), 
should not be published or made available to the 
public. 

The Board takes this position because as one 
authority puts it “when poliomyelitis is prevalent 
we have two epidemics, that of the disease and 
that of hysteria on the part of the general public.” 


When a diagnosis of poliomyelitis has been 
established it should be reported by the hospital 
authorities, or by the attending physician. 

The Board suggests the following classification: 

a. Non-paralytic poliomyelitis 
b. Paralytic poliomyelitis 
c. Bulbar poliomyelitis 

The Board shares the opinion of some authori- 
ties that during an epidemic of the disease under 
discussion, patients with very mild illness and 
fever be kept at rest for from 7-10 days following 
the attack. 

There is much that is unknown as to exactly 
how the virus of poliomyelitis is spread, hence the 
difference of opinion among the authorities, espe- 
cially in such matters as to the value of isolation, 
rest in bed, in unproven cases, the closing of swim- 
ming pools, etc. However, this Board recommends 
that known cases of this disease be isolated for a 
period of two weeks following onset of the symp- 
toms. 

More recently the former Health Commis- 
sioner, Dr. A. Parker Hitchens, in his presi- 
dential addresses before the Delaware Public 
Health Association, recommended drastic re- 
vision of the laws and the legal status of the 
Board of Health. 


We note with satisfaction that each pro- 
posal or policy listed above has received from 
our loeal press cordial editorial ecommenda- 
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tion and comments. Newspaper and radio ¢o- 
operation has been noteworthy and unstinted. 

We have been informed that studies are 
being made of ways and means to correct and 
amend obsolete laws and to modernize our 
methods of public health administration. 

We look for the day when the collection 
and disposal of garbage will be divorced from 
the Health Department, and the Board be 
placed upon a more firm footing, administra- 
tively, perhaps as a commission with more 
autonomy than that enjoyed by the Board 
under present laws. We pledge our support 
to those who are now engaged in an effort to 
make our city a better, cleaner, healthier, and 
happier place in which to live. 





The Medical Association Plan 
Is Fine — On Paper 

Annual meetings of the American Medical 
Association provide an opportunity for an ex- 
change of information among its members on 
the latest discoveries in the field of medicine 
and also for formulating the attitude of the 
association toward the general health problem 
of the nation. At the meeting just held in 
Chicago the emphasis has been on the former 
more than the latter. 

That, no doubt, was due to the fact that at 
a previous annual meeting the association 
adopted a ten-point national health program 
which continues to summarize its formal po- 
sition. Interestingly enough this program is 
almost identical with what actually is being 
done here in Maryland. That is to say, the 
association indorses prenatal and _ postnatal 
eare and intant welfare which are now the 
functions of our city and health departments. 
It favors hospital and diagnostic centers such 
as are being set up at the Johns Hopkins Hos- 
pital and the University of Maryland, and 
also voluntary prepayment insurance plans 
both for hospital and medical care. 

The association lays down the rule that 
everybody shall be eligible for such care. 
However, it stresses that the care should not 
be given free to persons who ean afford to pay, 
and that where possible the service should be 
rendered by the family physician and not by 
a medical officer. It is emphatic also in stat- 
ing that control should be in the hands of local 
and state agencies acting in cooperation with 
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the local medical associations. It is definitely 
against compulsory insurance, free medical 
eare to all and a nationwide medical program 
directed by the Federal Government in Wash- 
ington. 

It is obvious that the success of the program 
depends upon the willingness of the medieal 
profession in any locality to make it work. 
Thus, for example, the association’s indorse- 
ment of voluntary prepayment insurance 
plans is meaningless if hospitals or physicians 
in a community refuse to participate. The 
same is true of any broad program to cover 
a community with diagnostic centers. 

In his maugural address at the Chicago 
meeting, Dr. R. L. Sensenich, newly elected 
president of the association, urged the groups 
now advocating socialized medicine to turn 
instead to the association’s program. But 
they will not turn unless they see that it works. 
To make it work is the heavy responsibility 
of the medical profession in every locality. 
Editorial, Baltamore Sun, June 29, 1948. 





A Very Special Kind of Blood Bank 

The opening of the blood bank at the Uni- 
versity of Maryland Hospital for RH-negative 
OQ type blood is another outcome of the dis- 
eovery of the so-called ‘‘ RH-factor’’ in human 
blood, which was made in 1940. 

It was then found that if the blood of a 
wife was RH-negative and that of a husband 
RH_-positive, a child resulting from their mar- 
riage might develop anemia or jaundice, or 
die shortly before or after delivery. However, 
such an unfortunate situation would arise only 
after sufficient antibodies had been built up 
in the blood of the mother to be harmful to 
the child. Under such conditions of marriage 
a woman might, for example, have one or two 
normal children before the ‘‘ RH-factor’’ came 
into play. 

Research has revealed that if a woman with 
RH-negative blood receives a transfusion of 
RH-positive blood the result is likely to be the 
immediate building up of antibodies. Should 
she eventually marry a man with RH-positive 
blood then the chances would be against even 
the first child being normal. 

It is highly important, therefore, that any 
woman, of whatever age, with RH-negative 
blood should receive only RH-negative blood 
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in a transfusion. This type, however, is rela- 
tively rare. Consequently it is difficult for 
all the hospitals to keep themselves supplied 
with it and be ready to give it in an emer- 
gency. 

The RH laboratory of the University of 
Maryland Hospital for more than a year has 
been typing the blood of more than half of 
the expectant mothers in the city, and it now 
has a list of over 2,000 women who have the 
RH-negative O type blood. The laboratory 
is asking these women to contribute a few 
pints a year to the bank from which all the 
hospitals will draw. Thus there should be 
less danger of RH-negative type women receiv- 
ing transfusions of RH-positive type blood 
and thereby incurring the grave possibility of 
never being able to have a normal ehild. 

Since the discovery of the ‘‘RH factor,’’ 
expectant mothers have had another addition 
to their many worries. It should be reassur- 
ing to them to know that of the 1,200 to 1,500 
expectant mothers whose blood is typed at the 
laboratory each month, only fifteen per cent 
have RH-negative blood, and only 1 im 225 
have antibodies in sufficient quantity to be 
harmful to the child. 

Editorial, Baltemore Sun, July 21, 1948. 





Re: Staff Meetings 

‘We, the members of the Indianapolis Medi- 
cal Society, do hereby resolve that the welfare 
of the medical profession’ its scientific ad- 
vancement and the furtherance of public in- 
terest are continuously being harmed by or- 
ganizations which demand compulsory atten- 
dance of physicians at meetings. 

‘‘To this end we instruct our duly elected 
delegates to the Indiana State Medical Asso- 
ciation to introduce proper measures at the 
next meeting of the House of Delegates to the 
effect that all organizations which require com- 
pulsory attendance at their meetings no longer 
be approved by the American Medical Asso- 
ciation ; and, we further instruct our delegates 
to use their utmost influence to obtain passage 
of such a resolution at the earliest opportunity 
before the House of Delegates of the American 
Medical Association. 

‘‘The Indianapolis Medical Society further- 
more instructs its secretary to send a copy of 
this resolution to every component Medical So- 
ciety in the United States.’’ 
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BOOK REVIEWS 

A HISTORY OF THE HEART AND THE 
CIRCULATION: By Fredrick A. Willius, 
M.D., M.S. in Med., Senior Consultant in 
Cardiology, Mayo Clinic; Professor of Medi- 
cine, Mayo Foundation for Medical Education 
and Research, Graduate School, University of 
Minnesota; and Thomas J. Dry, M.A., M.B., 
CH. B., M.S. in Med., Consultant, Section on 
Cardiology, Mayo Clinic; Associate Professor 
of Medicine, Mayo Foundation for Medical 
Education and Research, Graduate Sshool, 
University of Minnesota. Pp. 456, illustrated. 
Cloth. Price, $8.00. Philadelphia: W. B. 
Saunders Company, 1948. 


Stressing the cultural side of medicine as 
being the fourth principle, following the art, 
science, and ethics, the authors have made a 
notable contribution to that culture. Their 
work has three major divisions—chronologie 
ad. seriatim, special biographic, chronologic by 
subjects. The style is interesting, the illustra- 
tions excellent, the index complete. An au- 
thoritative and inspiring book, that should at- 
tain great popularity. 





SUCCESSFUL MARRIAGE. Edited by 
Morris Fishbein, M. D., editor, Journal of the 
A. M.A., ed. of Hygiene; and Ernest W. Bur- 
gess, Ph. D., Professor of Sociology, University 
of Chicago. Pp. 547. Cloth. Price, $7.50. 
Garden City: Doubleday & Company, 1947. 


Fishbein and Burgess have corralled 38 spe- 
clalists, assigned to each the one topie he 
knows most about, and then integrated the ma- 
terial. The result, briefly, is contained in the 
sub-title of the book: ‘‘ An authoritative guide 
to problems related to marriage from the be- 
ginning of sexual attraction to matrimony and 
the successful raising of a family.’’ We recom- 
mend it heartily. 





YOU AND YOUR DOCTOR. By Benjamin 
F. Miller, M. D., Clinical Professor of Medicine, 
George Washington Medical School. Pp. 188. 
Cloth. Price, $2.95. New York: McGraw- 
Hill Book Company, 1948. 


In World War II the author served as a 
major in the USPHS, and is now a reserve 
officer in it. Thus, indoctrinated by Parran 
et al., the book is what one would expect—a 
plea for government medicine. Written for 
the layman. 





REFRESHER COURSE IN MALE HOR- 
MONE THERAPY. Edited by Ciba Pharma- 
ceutical Products, Inc. Pp. 310. Paper. Price, 
gratis. Summit, N. J. Ciba Pharmaceutical 
Products, Inc., 1948. 


This is a handy epitome of the literature of 
the past few years relating to the experimental 
and therapeutic uses of the male sex hormone. 


Indexed. 
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